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Abstract [ Objective] Wireless communication technology,
known for its high flexibility and strong adaptability, can effec-
tively address many issues associated with wired networks in
the high-speed train operational environment. However, due to
the complex nature of this environment, the application of
wireless communication technology in this field still faces nu-
merous challenges that require in-depth researches. [ Method ]
The hardware system used in the tests is introduced, detailing

the composition of the NDT ( network delay tester) and the
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specific specifications of the bridge devices under test. Three
simulated environmental conditions are set up: Condition 1
(corridor environment) , Condition 2 ( close to the ground) ,
and Condition 3 (blocked by an iron door). Testing software
is used to obtain data on signal throughput and one-way trans-
mission delay of wireless communication under the three condi-
tions. The tested data are analyzed to identify the propagation
characteristics of wireless signals and potential interference fac-
tors under the three conditions. [ Result & Conclusion] The
three conditions all have varying degrees of impact on signal
throughput and transmission delay of wireless transmission.
Metal substances between train compartments exhibit a signifi-
cant shielding effect on radio waves. The wireless signal per-
forms best under Condition 1, followed by Condition 2, with
Condition 3 showing the worst performance.

Key words high-speed train; train network control system;

wireless communication; signal throughput; transmission delay
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Fig.1 Diagram of testing hardware composition

NDT {93 {5 Wi fd F Modbus-UDP ( 4L -F UDP
CH P EE AR PRS0 (9 Modbus ) PIRsSC, F2 0 (5 L i
IR A3k A5 B A0 I () B4 A2 T R I [DAS JEE
AP . F NDT [a] A NDT ik it i B [a]
[IFE 2 100 ms,  LLOK R 45 1 B9 1% i 38 R 04 100
Mibit/s, 1] Sy AN [ B A A R A i i %
DAASE -5 A [ o 5 ) ) 248 58 o AT B A5 o I, 1
F Micro-USB i 1 5 b {3y HLHEAT it rit % 422 1% £ ol
(i

3 B R AR R A 45 TL-S520-5KM, H A,
PRHLHS S (D JC e by R ] IEEE 802. 11a/n/ac;
QJC Lk 8 R g 867 Mibit/s; ) fix K & 4 21 A

2 REA

21.5 dBm;@pPyE 11 dBi =34 25 XU fb K26 B
RS 224 mm () x 79 mm (%) x 60 mm
(#1) ;@B 2R BHIK G IPS5 s (DRI KT %H
5.13 W,

2 Wiksm=E

AHFFETE 52 50 2 PR BT T B S 420 17 Y i Al
Yy, H AR AL 55 4 IR P L 4 R IR) A4 G 458 1 1
TSR] B ELSE M S BB AT IR BE, SR PR A A
T8 23 A PR b R AT B AL, T G R B
X L3P B 5 P 2 ) AL R R AT AR R
FEZE RN NG JRITE] A A st I T e 4R
TEARES 5 T R, DAITAG {5 58 55 09 850
Fae e, At e, v DL A TE TR 2 B
ARAEFNEASE i SE B o R B, itk — etk 07
PP TR B AR SR MRS, B4R 3
AL T

1) TH 1T (BT ) o 7EREE th A1 42 30
B2, VAL O 48 (5 BRTE U 50 B iy SE bk
Mo BEEMER 1B ECEE AR 2 0], A
S50 2 R AR AR, B ) R (AR S5 2 AR AL
IRV 5 2208 55 ) | R85 O822I
TCLAF T i . BT 9 25 22 R 5 R B i 3 1A
Z3 [0, 15 5 16 A B acd it v 4% 5 2 31 22 AR K8 1Y) 3
e, A4 T8 1) ) B 5 44 BB 08 AR 47 b P 00X — B4, A
MAARNALE R A &S H M E, ok, B
() A AR P A A5A5 5 1% i 25 5 52 3] T 40 R0 B Aft Y
S, X 5 A s f 7k B b N 4 Ja S5 A I K 4
LR R IS5 TR RS A AR . T00 1 A
I WA 2 FiR o

2) T 2(WEHbTH) < A 1 A0 i Kk 2 TR 2
JEFREE N ICEAT 5 WAL RE I O0 , 4 157 D00 X 475 Ut 0
11, X AT E S, DL AP (T4 A ) i
T S 1 TR o) {5 5 A A B A AR5 5 B (RS2 )

3) TH3CHBRITEED) o RHBEER AT
RN = AR 2 A = (B 171, DAPEAL o 4 A5 2 AR A
HRAR AR, BT TR B S) S5 40 5 ik 4 R
) PR 1T ARS , B A5 AT A5 b ASE 40 2 R 1] 1) 40 388 5 8 3
5o FESEBRI I AERIE AT T 1 N iE
AT BEXT IO AT 5 AL 1 B AR 7 A 52 ) (A0 A% -5 1 i
PR RIS ) o T 3 ARl S B 2
[ 5%, iz 5 N X E SRR s

. 141 -



RE DI FAAR

EAIHL

NDT
K2 T S
Fig.2 Photo of test site for Condition 1

3 Wi HENR

3.1 FSHEMHENLHMG

7£2 5 PC(A N Faz 47 IxChariot £,
X A AT, Wit 2 /5 PC Y IP( EEK
PBIRS ) b ik A 57 3 4, 18 3 P Al AR 14
ZR, B A AT T B R

SR D iy

D = sy nn

t""re

e
Stile PRYR AL T OB RN
n——R R IC S R REL
n, —— 2 A SR B

R T FFEE A B R, AR UG 56 R B
W :n =155y =1 MiB,n, =100, %1 4= W 2% % i
R YL A R B T B A i, 2R = )
FIAAT AR B R RS RSB 45, X
SRR /N 7 JLTT KiB F1JLTT MiB i,
I, s, =1 MiB (B8 55 52 Br g FH 8508 1% 4 i)
B it 2R Ak, v IS 24N I &
I A2 i S B 17 0, ARG 56 371 4 o 8% 42 ol 2R
SEi R E AR ) MRS E Mo X R ™R 1 DU A% 1 RE
f s W e RV TE A5 5 A& S i, D85 is ol H T

8RS H AN
3.2 fRHETENR AR

3 NDT F3)jm] A NDT & A5 868K , ik sk &

PAE BB R . H2E 3 NDT (8RR 5, A
- 142 -

2025 &

NDT s e, &k 01 5245 B 35 NDT ik
B I EHAE IR 0 AT 5 A T . 7R3 — Ik
HESL LS , A NDT 345 7 3 NDT fysii H 5, du It
ffi 1 3= NDT Ak BfiiiieR e 3 NDT fEd i) Sl
TR, 10 NDT 335 % {55 i it a] %,
FFE T A IR R 1% A5 B I ] . E i A 1
TC SR A )R A% 2 DAL PLEAT AL B i
FERf R 1A A HEO PE AR, IF S AL T TR 4l Ay
[ BaC %, e Ze Al i

4 NRBHES

AR 3 B 5 A e e R i s A 4
SR AT
4.1 ESEHEHEST

B3 A TH 1 Mokl f, hK 3
LA : 00 1 RS At i R IR |, 7R 2840
R A5 5 Frnk i WA B WU 3, WO R
MIE S BE J1 o X Ui B ZE AR XS 25 ™ H G A I s
TIPS b, To 4k 45 W15 5 AL 5k 3 o i, 1

00T — mmTay

2 --- R RAT

E 300

=

i 200

= .

H@ 100 1 1 1 1 1 1 o J
00:00 00:43 01:26 02:09 02:52 03:35 04:18 05:01 05:44

gl
K3 B 1A S A A A R
Fig.3 Signal throughput test results under Condition 1
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Fig.5 Signal throughput test results under Condition 3
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Fig.6 Test results for wireless communication one-way transmission delay under three working conditions
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